Bacterial and viral infection, organic disease, and many other forms of trauma have been found to cause severe disturbances in the metabolic activities of affected individuals which are reflected by alterations of enzyme levels in tissues and blood. Wroblewski and LaDue (14) observed that serum lactate dehydrogenase (LDH) and glutamic oxalacetic transaminase were elevated during experimental myocardial infarction in dogs and during clinical myocardial infarction in humans. An extensive survey by Hsieh and Blumenthal (5) also revealed consistent and significant increases in serum LDH in myocardial infarction and during the course of various hepatic diseases such as viral hepatitis. Furthermore, many relatively minor insults such as hypoxia, various toxicities, electrolytic imbalance, and shock have been shown to alter cell permeability sufficiently to produce increases in activity of serum enzymes (16) .
However, the measurement of total serum enzyme levels is often of limited experimental value since the specific site of tissue damage cannot be determined accurately in this way. Discovery of the existence of enzymes in multimolecular forms which vary in abundance in different tissues has contributed greatly to the experimental and clinical usefulness of serum enzyme studies. LDH which exists in the form of at least five isozymes (1, 8) has been the most widely studied multiple enzyme. Latner and Skillen (6), Louderback and Shanbrom (7), and Zondag and Klein (16) Infectivity and endointoxication. Rats were infected via the intraperitoneal route with virulent washed cells from 18-hr cultures of F. tularensis at concentrations averaging 3.5 X 109, 3.5 X 103, and 3.5 X 10 organisms per rat. Similar injections with virulent S. typhimurium cells at concentrations of 2.5 X 109 organisms per rat were administered. Formalin-killed cells of F. tularensis were administered at a concentration of approximately 3.5 X 109 cells per rat, and 7.5 mg of S. typhimurium endotoxin per rat was also employed. Controls were injected intraperitoneally with 3.5 X 109 latex particles suspended in physiological saline. Noninjected animals, animals subjected to perforation of the abdominal wall with a needle but with no subsequent injection of fluid (sham injected), and animals administered sterile physiological saline by the intraperitoneal route also served as controls.
Preparation of plasma samples. At appropriate time intervals, blood was obtained by cardiac puncture from infected and normal rats under ether anesthesia, transferred to centrifuge tubes containing 0.5 ml of 0.1 M sodium oxalate, immediately chilled, and centrifuged at 3,000 rev/min for 10 min. The plasma was then removed and frozen at -70 C until used. The method of Warburg and Christian (10) After homogenization, the suspension was spun at 40,000 X g for 20 min in a refrigerated centrifuge, and the supernatant fluid was removed and frozen at -70 C until used. Extracts of peritoneal leukocytes were prepared by killing normal rats with ether followed by peritoneal injection with 10 ml of buffered sucrose solution. A small incision was made in the abdominal wall of each rat and the fluid aspirated. For each enzyme determination, peritoneal fluid from four rats was pooled and centrifuged at 2,000 rev/min for 10 min. The supernatant fluid was removed, and the leukocyte pellet was resuspended in approximately 1.0 ml of cold buffered sucrose and homogenized in a Ten-Broeck Homogenizer. The suspension was then centrifuged at 40,000 X g for 20 min in a refrigerated centrifuge, and the supernatant fluid was frozen at -70 C until used.
Preparation of polyacrylamide slabs. The gels were prepared by using recrystallized acrylamide monomer (American Cyanamide) with a discontinuous Tris-SO4 and Tris-glycine buffer system, at pH 9.0, by the method of Allen et al. (1969. J. Histochem. Cytochem. Abstr., 17: 189) and Ortec (9) .
The gelslabs had the following dimensions: 100 mm width, 80 mm height and 3.5 mm thickness. Each slab was cast by pouring an 8%7 gel 52 mm high, a 6% gel of 5 mm, and a 4.5% gel of 5 mm. These were topped by an 8 % gel in which a Teflon well-former consisting of 12 fingerlike projections was inserted, resting on the 4.5%c gel. After polymerization of the gel slab, the test samples were then placed in the wells and an 8% gel cap was layered carefully on top of each.
Electrophoretic procedure. The amount of sample used in each well depended upon the material tested. For plasma samples, 550,g of protein per well was used, whereas different amounts of protein were used for tissue extracts depending on the type of tissue: liver protein, 50 g; heart muscle protein, 25 Mg; spleen protein, 100 1g; kidney protein, 100 Mg; and peritoneal leukocyte protein, 125 Mg.
A model 4200 electrophoresis apparatus (Ortec, Inc., Oak Ridge, Tenn.) and accessories were used throughout this study. Power was supplied by an Ortec model 4100 pulsed constant power supply. The approximate time of the run was from 60 to 70 min or until added tracking dye had migrated 60 mm from the sample well through the gel. 12 and 24 hr after injection (Fig. 3) . Controls. Changes in LDH-5 observed in various controls which included intraperitoneal injection of 3.5 X 109 latex particles, 1.0 ml of physiological saline, perforation of the abdominal wall with a 22-g needle but with no injection of material (sham injection), and physical manipulation of the animals but with no perforation of the abdominal wall (normal) are shown in Fig. 4 . Administration of latex particles initiated a rapid and temporary increase in LDH-5 similar to that observed after treatment with endotoxin and without any secondary elevation of activity.
Tissue extracts. Since tissue specificity of certain LDH isozymes is the basis used for the identification of damage to a specific tissue when changes in plasma isozyme patterns are observed, isozyme profiles of various tissues of normal animals were determined. The results presented in Table 1 tularensis. The source of this enzyme was not specifically identified, although it was considered likely that severe liver damage resulted in release of abnormally large amounts to the blood stream. The data presented here have revealed that LDH-5 accounted for virtually all of the increase in plasma LDH activity during infection and that in both the early and late response enzyme concentration was dependent upon the size of the infecting dose of organisms. The early and temporary elevation of plasma LDH-5 seen after infection with 3.5 X 103 cells of F. tularensis was similar to the changes observed upon administration of nonviable agents (latex, killed cells, endotoxin) and infection with S. typhimurium. This response appeared to be independent of specific organ damage and the result of rapid bacterial multiplication in the peritoneal cavity, since it occurred prior to invasion of the viscera by the organisms. Secondary elevation of LDH-5 closely paralleled massive bacterial proliferation in the livers of tularemic rats described by Downs et al. (4) at successive time intervals after infection. They observed rapid multiplication of the Sm strain with significant involvement of the mesenteric lymph nodes and spleen within 8 hr after intraperitoneal administration of 8.4 X 103 cells and, subsequently, invasion of the liver which reached a peak between 72 and 96 hr when pathogen counts of nearly 108 organisms per g of liver were recorded. When fewer organisms (3.5 X 10 cells) were employed, no increase in plasma LDH-5 activity could be detected before 72 hr, since the low dosage failed to stimulate any response until widespread invasion and multiplication in body tissues and organs were accomplished. Failure of S. typhimurium to elicit a secondary increase in LDH-5 illustrates the inability of an organism of low virulence and low invasive capacity to initiate detectable liver damage. In many instances, increases in the enzyme were detected 12 to 24 hr before appearance of overt symptoms of infection. The specificity of 
